Wind speed was studied in four locations in Ninava Governorate which are Mosul, Rabea, Sinjar and Talafar for the period .
Introduction
The wind of the earth are caused primarily by un equal heating of the earth's surface by the sun. This create temperature-density-pressure difference, which in turn create forces that move air from one place to another (1) .
Wind is a free, clean and inexhaustible source. It has been used for hundreds of years for: sailing, grinding grain and for irrigation (2,3). Now wind energy is one of the most important source of renewable energy. It is perhaps most suitable, effective and inexpensive sources for electricity production. As a result, it is vigorously pursued in many countries.
In 2004 wind energy supplied 18.8% of Denmark's electricity consumptions, which equal to consumption of 1.4 million Danish house holds. (4).
In Taiz-Republic of Yemen, the wind speed was more frequent between 3-6.5 m/s, which indicate that the area can be explored for wind energy applications. (5)
In most of the meteorological stations, generally wind speed is recorded at 10 meters height above the ground. Since wind turbine hub height are typically between 20 and 50 meters, extrapolation of wind speed to the planned hub height is usually required to estimate wind potential (6). Many techniques and models have been established for height extrapolation of wind speed, among these power law models, logarithmic model, 1/7 power law model. The most important and widely used models are the power law model (7) .
For wind speed the Weibull distribution is a practical tool in representing the data available and an alternative method to the simple one parameter distribution of the Rayleigh distribution. Many researcher have fitted the Weibull distribution for their applications of wind speed data and they found that Weibull method is a useful tool for wind power analysis (8, 9) .
The aim of the present study is to analyze and predict the wind speed and wind power at the four locations (Mosul, Rabea, Sinjar and Talafar) in Ninava Governorate during the period (1980 -2002) . Fig(1) and table (1) shows the map and the geographical locations of the four meteorological stations in Ninava Governorate. Data Analyzed 1) Mean monthly wind speed at 10m height for the four stations (Mosul, Rabea, Sinjar, and Talafar) were presented in the appendix (1, 2, 3, 4) .
2) The Standard Deviation Coefficient of Variation and the Time Series
for the wind seed is performed during the period (1980 -2002) in all stations.
3) Mean monthly wind speed at 50 m height is calculated using the following power model: V 2 / V 1 =(Z 2 /Z 1 ) α p Where: V 1 and V 2 are wind speed at height Z 1 and Z 2 . α p is dimensionless exponent = 0.34. The results of wind speed at 50 m height were presented in the appendix (5). 4) The wind power density (P) in (w/m 2 ) is determined using the following mathematical model: 
Results & Discussion

1) Study of the mean monthly values of wind speed at 10 height for all stations
The mean monthly values of wind speed for all stations were presented in the appendix (1, 2, 3, 4) and in the Fig (2) . It can seen that the mean monthly values of wind speed was ranged between (3.8 -5.4) m/s in Talafar, (1.9-4.5) m/s in Sinjar, (1.5-2.2) m/s in Rabea and (1.0 -1.8) m/s in Mosul.
The lowest values of the monthly mean wind speed were observed in Winter months in all stations and the highest values were observed in the Summer months.
The values of wind speed in Talafar is much higher than in Mosul and Rabea in all months. Sinjar indicate also higher values than in Mosul and Rabea but less than in Talafar. The lower value of (CV) was observed in Talafar station which is ranged between (9.8 -22.6)%, then in Sinjar (20-38.8)%, after that in Rabea (25.9-48)%, and finally Mosul station present the higher values of (CV) among the other stations which reach to 60% in December.
The trend of time series of wind speed at all stations during the period were presented in Fig (5) . Mosul, Rabea and Sinjar indicate slightly downward trend while Talafar shows nearly neutral slope and no trend can be observed. Fig (6) shows the monthly mean wind speed at all stations calculated at 50m height. It can be observed that the wind speed at 50m height is nearly 70% higher than that of 10m height. 
2) Study of Wind Power Density at all station
The results of the estimation of the mean monthly values of wind power densities (w/m 2 ) for all stations at (10-50)m height were presented in appendix (6,7). The stations can be classified according to their wind power densities from the higher to the lower values as: Talafar station, Sinjar station, Rabea station and finally Mosul station.
The wind power density in all stations shows a large variations in their values during the months of the year. The maximum wind power density was observed in Summer months while the minimum wind power density was seen in Winter months.
The maximum values of wind power density was observed in July for all stations, and their values at 50m height are (492.7, 279.6, 33.6, 18.2) w/m 2 for Talafar, Sinjar, Rabea and Mosul station respectively. Table ( 2) represent the different parameters of wind speed used in the calculation of weibull distribution in Mosul station, from this table the frequency histogram and the cumulative distribution curve of wind speed at 10m height were presented in Fig (7,8) Table ( 3) shows the different parameters of wind speed in Rabea station. The frequency histogram and the cumulative curve of wind speed at 10m height were presenting in Fig (11,12) respectively. Fig (13 
3) Study of Weibull Distribution in different stations A) Mosul station
B) Rabea station
) shows the linear correlation obtained between ln [-ln{1-ln(v)}] and ln (v) which is:
Y= 3.227x -2.506 and R 2 = 0.924 The annual value obtained for K = 3.227 and for C = 2.174 m/s. Fig (14) show reasonable result for weibull distribution in Rabea station.
C( Sinjar station
The different parameters of wind speed in Sinjar station was presented in table (14) . Fig (15-16) represent the frequency histogram and the cumulative distribution curve of wind speed at 10 m height respectively. The liner correlation between ln[-ln{1-F(v)}] and ln (v) was presented in Fig (17) ,This correlation was: Y =2.766 -3.521 and R 2 = 0.991 The annual value of K obtained was )2.766) and for C = 3.571m/s. Fig(18) shows excellent fit and agreement between measured and calculated values.
D) Talafar station
Table (5) shows the different parameters of wind speed in Talafar station The frequency histogram and the cumulative distribution curve of wind speed at 10m height were presented in Fig (19,20) respectively. Fig(21 
) shows the linear correlation between ln[-ln{1-F(v)}] and ln (v).
Which is: Y = 6.706 -10.62 and R 2 = 0.993 The annual value obtained for K and C were (6.706,4.873) respectively. Fig(22) shows also a very good fit and agreement between measured and calculated values. 3) Mosul, Rabea, and Sinjar stations indicate slightly downward trend of the wind speed time series, while Talafar no trend was observed. 4) The maximum wind power densities (w/m 2 ) was observed in July in all stations 5) Good fit was obtained between the measured value of wind speed and the calculated value by weibull distribution. 6) Talafar and Sinjar can be explored for wind energy applications. 
